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I. I n t r o d u c t i o n
A i r c r e w t r a i n i n g i n t h e A i r Force i s i n t h e t h r o e s o f a t r a n s f o r m a t i o n . As B i l l s , Fakul t, Brown, & Ahmed (1988) r e p o r t e d , t h e advent o f t h e c o n t r a c t e d a i r c r e w t r a i n i n g system t r a n s f e r r e d t r a i n i n g r e s p o n s i b i l i t y d i r e c t l y t o t h e c o n t r a c t o r and c r e a t e d a need f o r a new type o f t e c h n i c a l s p e c i a l i s t . The t r a i n i n g system a n a l y s t i s j u s t such a s p e c i a l i s t , a b l e t o support t h e a c q u i s i t i o n o f an i n t e g r a t e d t r a i n i n g program. One o f t h e most newly recognized areas o f j u r i s d i c t i o n f o r a t r a i n i n g a n a l y s t i s t h a t o f courseware.
Courseware i s t h e i n s t r u c t i o n a l i n f o r m a t i o n r e q u i r e d t o support a t r a i n i n g system. I t i s p o s s i b l e t o manage t h e p r o d u c t i o n o f t h i s courseware e f f e c t i v e l y . Despite t h e nuances o f p a r t i c u l a r programs, t h e s i m i l a r i t y o f problems encountered d u r i n g p r o d u c t i o n across programs
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The o p i n i o n s and views o f t h e a u t h o r s do n o t r e p r e s e n t o f f i c i a l p o l i c i e s o f t h e Department o f De fen se. suggest p r e d i c t a b l e p r e v e n t a t i v e measures. T h i s paper provides a d i s c u s s i o n o f these measures a t r a i n i n g a n a l y s t can take t o ensure e f f e c t i v e c o n t r o l o f t h e a c t u a l p r o d u c t i o n o f lessons.
Background F i v e y e a r s ago, a i r c r e w t r a i n i n g a c q u i s i t i o n c o n s i s t e d o f one primary component --s i m u l a t o r s . The o p e r a t i o n a l commands r e t a i n e d t h e r e s p o n s i b i l i t y f o r t h e support s t r u c t u r e f o r those simulators. I n s t r u c t o r s c o u l d n o t f u l l y u t i l i z e t h e s i m u l a t o r s w i t h o u t t r a i n i n g scenarios and academic m a t e r i a l s t o go
w i t h them. These t r a i n i n g scenarios and i n s t r u c t i o n a l m a t e r i a l s t h a t support t r a i n i n g devices a r e r e f e r r e d t o as courseware. Courseware u s u a l l y r e s i d e s on t h e f o l l o w i n g media; computer-based i n s t r u c t i o n , l e c t u r e s , s l ide/tapes and/or workbooks. When a i r c r e w t r a i n i n g began t o be a c q u i r e d as a f u l l system, courseware, as a p a r t o f t h a t system, a l s o became a p l a y e r .
Once t h e A i r Force saw t h e need f o r improved t r a i n i n g e f f e c t i v e n e s s , t h e c o n t r a c t e d a i r c r e w t r a i n i n g system a r r i v e d . As i n o t h e r A i r f o r c e programs, l i m i t e d resources and manpower drove t r a i n i n g f u r t h e r and f u r t h e r i n t o t h e c o n t r a c t o r arena.
P r e v i o u s l y , t h e c o n t r a c t o r produced o n l y t r a i n i n g devices. Now, i n some cases, t h e c o n t r a c t o r provides a guaranteed q u a l i f i e d student. T h i s s h i f t s t h e r e s p o n s i b i l i t y f o r t h e t r a i n i n g system design and system i n t e g r a t i o n from t h e buyer t o t h e developer. Considerations o f a s i m u l a t o r s u i t e alone are now i n s u f f i c i e n t . The developer has t o have a t r a i n i n g system p e r s p e c t i v e when t h e intended p r o d u c t i s a q u a l i f i e d student. Thus, t h e concept o f a f u l l l i f e -c y c l e t r a i n i n g system, where each element i s i n t e g r a t e d f o r systematic p r o f i c i e n c y development, i s born o u t o f n e c e s s i t y .
The whole process o f a c q u i r i n g a complete system i s s t i l l embryonic. There a r e few a i r c r e w t r a i n i n g system programs t h a t have progressed beyond t h e i n i t i a l design and development stage.
As t h e a c q u i s i t i o n process began t o focus on t h e design o f t h e t r a i n i n g system, guidance on system s p e c i f i c a t i o n s and t r a i n i n g systems requirements a n a l y s i s ( i n c l u d i n g media se1 e c t i o n ) became ava i 1 ab1 e. However, since courseware, u n t i l r e c e n t l y , was n o t considered a prime f a c t o r i n t h e a c q u i s i t i o n o f t r a i n i n g , guidance on how t o e f f e c t i v e l y manage i t s purchase went no f u r t h e r than design and development. b e n e f i t s tremendously from t h e on-going t r e n d towards an i n t e g r a t e d t r a i n i n g system p e r s p e c t i v e , p a r t i c u l a r l y on t h e l a r g e r t r a i n i n g programs. Though courseware i s n o t considered a major f a c t o r and may be hard pressed t o a t t a i n t h a t s t a t u s due t o i t s c h r o n i c a l l y low d o l l a r value and non-engineering nature, i t s e x i s t e n c e i s now acknowledged.
I n those s m a l l e r programs where t h e end p r o d u c t i s s t i l l t h e t r a i n i n g device/courseware s u i t e , courseware i s seen g r u d g i n g l y as something t h a t needs t o be managed.
I t i s now r e c e i v i n g a t t e n t i o n , v i s i b i l i t y , and process c o n t r o l s i m i l a r t o t h a t o f " s o f t w a r e " twenty years ago ( B i l l s , 1988). a c q u i s i t i o n process i s a c c e p t i n g t h e t r a c k i n g and managing o f courseware very slowly. courseware languishes unattended i n t h e c o n t r a c t o r ' s domain because i t does n o t f i t e a s i l y i n t o t h e e n g i n e e r ' s t r a d i t i o n a l j u r i s d i c t i o n ( F a k u l t , P f l e d d e r e r , & B i l l s , 1988). t h i s does n o t have t o be t h e case. Courseware i s an i n t e g r a l p a r t o f t h e t r a i n i n g system. W i t h i n t h e engineering a c q u i s i t i o n community, a group o f t r a i n i n g a n a l y s t s i s l e a r n i n g t o generate t h e c o n t r a c t u a l s p e c i f i c a t i o n s and design c h a r a c t e r i s t i c s o f a f u l l y i n t e g r a t e d system. The a n a l y s t s a r e managers w i t h t h e a b i l i t y t o see how t h e p i e c e s f i t together.
From t h e i r experiences w i t h e a r l y t r a i n i n g programs and standard engineering a c q u i s i t i o n s come t h e e x i s t i n g pool o f guidance on t h e t e c h n i c a l management o f design, development, and p r o d u c t i o n o f t h e system, i n c l u d i n g courseware.
Once t h e t r a i n i n g requirements b a s e l i n e a n a l y s i s and t h e media s e l e c t i o n a r e f i n i s h e d --t h e assumption i s t h a t t h e hard p a r t i s over. However, j u s t as a p e r f e c t automobile s p e c i f i c a t i o n w i l l n o t guarantee t h e assembly l i n e product i s w i t h o u t d e f e c t s ; s i m i l a r l y , p r o d u c t i o n o f courseware needs t o be monitored and evaluated t o ensure t h e q u a l i t y o f t h e f i n a l product.
Courseware development and p r o d u c t i o n Despite i t s recognized existence, t h e Thus, However, as t h i s paper p o i n t s o u t --
Discussion
The p r o d u c t i o n o f courseware can be s p l i t i n t o t h r e e stages i n which p r o d u c t i o n a c t i v i t i e s take place; pre-production, f u l l -s c a l e p r o d u c t i o n , and f o r m a t i v e e v a l u a t i o n / t e r m i n a l production. There are two b a s i c f u n c t i o n s f o r t h e t r a i n i n g a n a l y s t i n each stage. F i r s t , t h e a n a l y s t must always be t h i n k i n g ahead --making p r e p a r a t i o n s f o r t h e n e x t stage t o r u n smoothly. T h i s a n t i c i p a t i o n o f what i s needed t o accomplish t h e n e x t stage o f p r o d u c t i o n u s u a l l y i n v o l v e s a thorough review o f t h e d e v e l o p e r ' s p l a n f o r t h a t stage. Secondly, t h e manager must a l s o t r a c k what i s happening i n t h e c u r r e n t stage --e n s u r i n g t h a t a l l i s proceeding according t o p l a n s p r e v i o u s l y adopted.
A. Pre-Production
Pre-production r e f e r s t o when t h e system spec i f i c a t ion, t h e t r a i n i ng system requ i r ements, and t h e media s e l e c t i o n have a l l been 
It i s c r i t i c a l
The i n s t r u c t i o n a l developers c r e a t i n g t h e lessons should a l r e a d y know what i s expected o f them b e f o r e they b e g i n w r i t i n g .
I f t h e c o n t r a c t c a l l s f o r use o f p r e v i o u s l y e x i s t i n g m a t e r i a l , i t i s i m p o r t a n t t h a t i t be made c l e a r i f t h a t m a t e r i a l w i l l be used as i s , w i t h changes t o format, o r w i t h changes t o t e c h n i c a l accuracy. Without t h e c o n d i t i o n s under which t h e m a t e r i a l i s t o be used, t h e door w i l l be open f o r t h e developer t o c o n s t a n t l y s h i f t blame f o r i n s t r u c t i o n a l d e f i c i e n c i e s t o inadequate government f u r n i s h e d courseware; also, e s t a b l i s h t h e t e c h n i c a l documentation o r Design C r i t e r i a L i s t (DCL) t o which t h e courseware developer i s r e q u i r e d t o w r i t e t h e courseware. When an i n s t r u c t i o n a l developer s i t s down t o w r i t e a l e s s o n on Topic A, he/she has t o know what t o teach t h e s u b j e c t about t h a t t o p i c .
For instance, i f t h e l e s s o n t o p i c i s t h e a i r c r a f t r a d i o , one o f t h e t h i n g s t h e lesson should i n c l u d e i s how t o t u r n on t h e r a d i o . The source documentation t h a t t h e i n s t r u c t i o n a l developer r e f e r e n c e s t o f i n d o u t how t o t u r n on t h e r a d i o i s what belongs on t h e DCL. T h i s l i s t i s used d u r i n g t e s t i n g t o e s t a b l i s h t h a t t h e lessons conform t o t h e proper t e c h n i c a l s p e c i f i c a t i o n s .
The manager can ensure t h e f u l l p r o d u c t i o n process w i l l r u n more smoothly by e s t a b l i s h i n g t h e documentation f l o w d u r i n g pre-production. 
T h i s i s a l s o t h e stage f o r t h e
f o r m a l i z a t i o n o f t h e r e v i e w process --t h i n k i n g ahead t o document how t h e lessons w i l l flow, how they w i l l be monitored and evaluated, and t o what p o i n t t e c h n i c a l accuracy c o n c u r r e n t w i t h t h e a i r c r a f t w i l l be required. The Q u a l i t y Control Report d e s c r i b e s t h e o v e r a l l process o f t h e courseware review and t h e r o l e o f t h e p l a y e r s involved.
It i s t h e r e s p o n s i b i l i t y o f b o t h t h e buyer and t h e courseware developer t o view t h e lessons f o r proper lesson design, c o r r e c t a p p l i c a t i o n o f t h e o b j e c t i v e , and l e s s o n development. n o t i n g t h e problems e a r l y , they can be c o r r e c t e d and implemented i n t o t h e l e s s o n before t h e n e x t incremental r e v i e w i s scheduled. process b e f o r e i t i s i n i t i a t e d , t h e purchasing agency can ensure t h e government i s n o t expected t o review lessons t h a t have n o t a l r e a d y been through an in-house c o n t r a c t o r review. T h i s in-house process should i n c l u d e a u t h o r peer review and i n s t r u c t i o n a l development team e d i t o r review. lesson review, i t i s a l s o i m p o r t a n t t o t r a c k t h e lessons through t h e i r v a r i o u s stages o f production. The proposed method o f t r a c k i n g t h e lessons and t h e v e h i c l e f o r communicating p r o d u c t i o n s t a t u s should be covered i n t h e
Q u a l i t y Control Report. Each program w i l l have i t s own process b u t t h e r e a r e p r e d i c t a b l e stages t h a t should occur across t h e board.
Format guide1 ines, lesson s p e c i f i c a t i o n s , media p r e s e n t a t i o n s t a n d a r d i z a t i o n --t h e more o f these t h a t can be f i n a l i z e d now, t h e l e s s reworking t h e lessons w i l l need l a t e r . On b o t h t h e lesson s p e c i f i c a t i o n s and l e s s o n format, t e r m i n o l o g y d i f f e r s w i d e l y from program t o program and developer t o developer on how t o r e f e r t o t h i s i n f o r m a t i o n . I n o r d e r t o know
what lessons t o develop, a s y l l a b u s must e x i s t . C e r t a i n elements l i k e l e s s o n l e n g t h cannot be determined u n t i l t h e lessons a r e a c t u a l l y w r i t t e n b u t t h e b a s i c f l o w o f t h e t r a i n i n g sequence should be i n place. Before t h e i n s t r u c t i o n a l developers can b e g i n w r i t i n g , t h e lesson s p e c i f i c a t i o n s must be approved. B a s i c a l l y , t h e r e a r e two areas o f a l e s s o n t h a t need t o be checked b e f o r e i t i s a c t u a l l y w r i t t e n : format and content. The l e s s o n s p e c i f i c a t i o n i s what w i l l be covered i n t h e lesson --an overview o f t h e l e s s o n b e f o r e i t
By By checking t h e q u a l i t y c o n t r o l
Throughout t h e i s a c t u a l l y w r i t t e n . obvious b u t has been overlooked b e f o r e --t h e lesson s p e c i f i c a t i o n s should be approved b e f o r e p r o d u c t i o n begins. The format g u i d e l i n e s t o be used across lessons must a l s o be e s t a b l i s h e d i n t h e Lesson Format Guide. A l l t h e lessons should be c o n s i s t e n t i n p r e s e n t a t i o n . For example, two spaces a f t e r a period, b e g i n lessons w i t h a main menu, present t h e o b j e c t i v e i n s i d e a box --a l l a r e types o f p r e s e n t a t i o n g u i d e l i n e s . I t i s h e l p f u l t o have t h i s s p e c i f i c a t i o n as a d e l i v e r a b l e f o r use w h i l e r e v i e w i n g lessons away from t h e development s i t e . Once l e s s o n format has been s e t and approved, lessons can be checked f o r conformance t o t h i s format throughout t h e r e v i e w process.
The n e x t stage o f involvement i s t h e storyboard. A s t o r y b o a r d i s a frame by frame o u t l i n e o f a lesson.
It i s i m p o r t a n t t h a t t h e a c q u i r i n g agency see t h e o u t l i n e d p r o d u c t b e f o r e t h e lesson i s committed t o production. T h i s way t h e lesson can be checked f o r t h e o v e r a l l acceptableness o f t h e i n s t r u c t i o n a l technique. The developer should have done an i n t e r n a l check o f t h e storyboards i n keeping w i t h t h e process i n t h e Q u a l i t y C o n t r o l Plan. The purchaser, on t h e o t h e r hand, should develop a urocess whereby b o t h t h e user and t h e buyer have a chance t o review t h e product. Then, whether by l e t t e r o r phone, t h e y should i n t e r a c t b e f o r e t r a n s m i t t a l o f lesson comments t o t h e courseware developer t o ensure t h e r e a r e no c o n f l i c t i n g d i r e c t i o n s . Depending on t h e program, any f u r t h e r stages o f review should be conducted s i m i l a r l y w i t h t i m e b u i l t i n f o r t h e b u y e r ' s review. The a c q u i r i n g agency can check lessons f o r i n s t r u c t i o n a l technique, conformance w i t h format g u i d e l i n e s , and f e a s i b i l i t y o f g r a p h i c s -t h i n g s i t i s n o t necessary t o be a user t o see. T h i s a l s o p r o v i d e s an o p p o r t u n i t y t o ensure e a r l y on t h a t t h e developer r e v i e w process i s n o t dampening c r e a t i v i t y on t h e p a r t o f t h e i n s t r u c t i o n a l developers t r y i n g t o c r e a t e a lesson. Also, once t h e i n s t r u c t i o n a l developers a r e o f f and r u n n i n g i n t h e c r e a t i o n o f lessons, t h e i r a p p e t i t e f o r t e c h n i c a l i n f o r m a t i o n w i l l be voracious. Now i s t h e time t o r e e s t a b l i s h t h e r o l e s o f t h e A i r Force S u b j e c t M a t t e r E x p e r t (SME) and t h e developer SME i n i t i a t e d i n t h e design/development stage. buyer and p a t t e r n s o f i n t e r a c t i o n between t h e A i r Force SME and t h e i n s t r u c t i o n a l developers w i l l be cemented, making change d i f f i c u l t . The SMEs a r e l i k e l y t o have been i n v o l v e d w e l l b e f o r e p r o d u c t i o n b u t i t i s d u r i n g t h e a c t u a l w r i t i n g o f lessons t h a t t h e p i t f a l l s o f over-dependence on government SMES can surface. I t i s n o t s u r p r i s i n g t h a t i n s t r u c t i o n a l developers w r i t i n g lessons on t o p i c s they a r e u n f a m i l i a r w i t h would seek v e r i f i c a t i o n from a SME on t h e i r lessons' accuracy. However, t h a t i s t h e r o l e o f t h e d e v e l o p e r ' s SME. Force SME l o o k s a t f i n i s h e d products and does n o t a s s i s t w i t h a c t u a l development.
The key here seems
Any d e l a y by t h e
The A i r B. F u l l -S c a l e P r o d u c t i o n Format Guides, and any p r o t o t y p e lessons t h e c o n t r a c t c a l l s f o r a r e completed, f u l l -s c a l e p r o d u c t i o n o f lessons begins. As lessons reach p r o d u c t i o n milestones, t h e a n a l y s t can check t h e s y l l a b u s a g a i n s t r e a l i s t i c estimates o f a l e s s o n ' s l e n g t h and changes i n scope o f i n d i v i d u a l lessons. The t r a i n i n g system a n a l y s t must n o t o n l y m o n i t o r progress on t h e i n t e g r a t i o n of t h e whole sequence o f lessons b u t a l s o check t h e s t a t u s o f i n d i v i d u a l lessons.
I t i s t h e a n a l y s t ' s j o b t o know t h e l e s s o n p r o d u c t i o n process w e l l enough t o c o n v e r t those percentages back t o raw data. needs t o understand, f o r example, t h a t i f Lesson A i s 20% complete t h a t t h i s means i t s l e s s o n t r a c k i n g sheet w i l l show i t t o have been
through lesson o u t l i n i n g . The a n a l y s t needs independent c o n f i r m a t i o n o f p r o d u c t i o n s t a t u s r a t h e r than r e l y i n g e n t i r e l y on developer f i g u r e s .
One step towards accomplishing t h i s i s t a k i n g a small, random sample o f lessons and w a l k i n g through i t s t r a c k i n g sheets o n -s i t e . Next, v i s i t t h e v a r i o u s departments i n v o l v e d a t each checkpoint t o understand t h e l e s s o n ' s a c t u a l status. Check f o r simultaneous development o f t e s t s and quizzes t h a t accompany t h e lesson.
It i s a l s o i m p o r t a n t t o a s c e r t a i n i f t h e media department i s aware o f t h e graphics o r s l i d e s r e q u i r e d f o r t h i s lesson and make sure a v e h i c l e i s b u i l t i n t o t h e p r o d u c t i o n process f o r t h i s s o r t o f print-shop, media-shop, and i n s t r u c t i o n a l developer i n t e r a c t i o n . Look t o see i f t h e q u a l i t y c o n t r o l process works as p r e d i c t e d . Who reviewed t h e lessons? Was a n y t h i n g missed? Does t h e q u a l i t y c o n t r o l process l o o k o n l y f o r c o n t e n t o r check a l s o t h e a c t u a l q u a l i t y o f t h e media b e i n g produced, t h e r e p r i n t q u a l i t y , etc.? To complete t h e p i c t u r e , check each l e s s o n f o r t r a c e a b i l i t y back t o i t s o r i g i n s i n t h e T r a i n i n g System B a s e l i n e Analysis. Ensure t h e lessons a r e being checked f o r human f a c t o r s c o n s i d e r a t i o n s t h a t s u r f a c e d u r i n g production. A t t h i s p o i n t i n production, t h e one person who has an i n s i d e view o f p r o d u c t i o n d e t a i l s i s t h e A i r Force SME. him. through and ensure they a r e acted upon. I t i s t h e courseware a n a l y s t ' s r e s p o n s i b i l i t y t o
Once t h e Lesson S p e c i f i c a t i o n s , Lesson
The developer may communicate t h i s
He
Encourage communication w i t h Follow h i s lesson discrepancy r e p o r t s ensure t h e SME's r o l e as t e c h n i c a l e x p e r t i s n o t b e i n g abused by t h e developer i n terms o f overwork o r p a r t i c i p a t i o n i n design a c t i v i t i e s f o r which t h e developer i s being paid. The SME reviews what has been produced, as opposed t o p a r t i c i p a t i n g i n t h e production.
The a n a l y s t must understand t h e purpose o f each lesson and scenario i n t h e t o t a l t r a i n i n g system.
Regular
o f a non-SME n a t u r e l i k e s t a n d a r d i z a t i o n , p r e s e n t a t i o n problems, d e l i v e r y format problems , u n c l e a r wording, t y p o g r a p h i c a l e r r o r s , and i n t e r a c t i o n problems.
By l o o k i n g a t t h e lessons, t h e a n a l y s t can understand what i s i n v o l v e d i n t h e i r production. Knowing about requirements l i k e media photo shoots f a c i l i t a t e t h e i r e a r l y on accomplishment. The developer should have p r o v i s i o n f o r c l a s s i f i e d t o be t r e a t e d p r o p e r l y b u t s t i l l w i t h i n conformance t o format g u i d e l i n e s . The a n a l y s t should be aware o f source data problems w i t h c e r t a i n lessons and e i t h e r c o r r e c t t h e s i t u a t i o n , e l i m i n a t e t h e lesson, o r a l t e r i t s p r o j e c t e d complete date. The course map and s y l l a b u s should a l s o be progressing. Remember t o keep t r a c k o f t h e o v e r a l l p i c t u r e . The a n a l y s t may o r may n o t be a b l e t o have an awareness o f t h e s t a t u s o f each lesson depending on program size. l e s s , t h e r e v i e w process, i f i t executed p r o p e r l y , should enable t h e manager t o v e r i f y f o r himsel f / h e r s e l f t h e movement o f t h e l e s s o n through t h e storyboarding, programming, and f i n a l i z a t i o n process.
A new aspect o f academics and t o t a l t r a i n i n g systems i s t h e T r a i n i n g Management I n f o r m a t i o n System (TMIS). TMIS p r o v i d e s a summary o f s t u d e n t s ' performance as they progress through each lesson. T h i s i s a v a l u a b l e t o o l f o r n o t o n l y t h e students and academic i n s t r u c t o r s b u t a l s o f o r t h e courseware developers. For students, i t p r o v i d e s i n f o r m a t i o n on t h e i r performance o f t h e m a t e r i a l i n c l u d i n g grades and progress. Academic i n s t r u c t o r s use TMIS t o i d e n t i f y t r e n d s i n student and c l a s s performance. The TMIS can be s e t up t o show what q u e s t i o n s were asked o f t h e student i n each lesson, what t h e s t u d e n t answered, how many students answered c o r r e c t l y , and how l o n g i t took t h e students t o complete t h e lesson. With a l l t h i s data, i n s t r u c t o r s can l o c a t e d e f i c i e n c i e s t h e students may have i n l e a r n i n g t h e m a t e r i a l . The TMIS i s a l s o a v a l u a b l e t o o l f o r t h e courseware developers. The data c o l l e c t e d , such as s t u d e n t performance and scores, can p r o v i d e i n s i g h t t o t h e t e a c h i n g e f f e c t i v e n e s s o f t h e lesson and a l l o w t h e developer t o improve upon t h e q u e s t i o n a b l e area i n l a t e r lessons. P r o v i s i o n s can a l s o be made f o r s p e c i a l user needs. Designed t o t r a c k t h e s t u d e n t ' s process, TMIS can be c o n f i g u r e d t o o u t p u t almost any p i e c e o f data considered t o be o f s t a t i s t i c a l importance. Therefore, i t i s Neverthe-necessary t o i s o l a t e e a r l y on t h e u s e r ' s d e l i v e r y needs and ensure t h a t TMIS produces i t s o u t p u t s and formats them i n a u s e f u l manner. Even though t h i s system cannot be f u l l y t e s t e d u n t i l u n t i l enough lessons have been w r i t t e n , i t c o u l d be p a r t i a l l y t e s t e d on e x i s t i n g courseware. As soon as p o s s i b l e , t r a c k t h e networking o f t h e system and t r y t o l o a d t o e x i s t i n g courseware and t e s t t h e a b i l i t y o f t h e pieces o f t h e system t o i n t e r a c t .
A t t h i s p o i n t , l e s s o n p r o d u c t i o n i s i n f u l l swing and t h e t r a i n i n g a n a l y s t i s s t a y i n g a b r e a s t o f p r o d u c t i o n progress.
It i s now t i m e t o ensure t h e n e x t stage, Formative Evaluation, i s s e t up t o r u n smoothly. The Q u a l i t y Control Plan may o r may n o t have gone i n t o courseware t e s t methods.
I f not, a t e s t p l a n o f some form f o r courseware should e x i s t by now. lessons a r e w r i t t e n most e f f e c t i v e l y when t h e i n s t r u c t i o n a l developer can work on one u n t i l completion b e f o r e s t a r t i n g another, lessons w i l l be f i n a l i z e d s e q u e n t i a l l y and be ready f o r t e s t i n g one by one. w a i t u n t i l Formative E v a l u a t i o n i s upon him t o c o n s i d e r t e s t issues a l r e a d y underway. Formative e v a l u a t i o n begins w i t h t h i s p l a n f o r d e t e r m i n i n g t h e t r a i n i n g e f f e c t i v e n e s s o f t h e lessons.
Besides a t h e o r e t i c a l d i s c u s s i o n o f how t o accomplish t h i s , t h e p l a n should a l s o o u t l i n e t h e d e t a i l s . Courseware t e s t i n g i s a l o n g l e a d time endeavor.
Here l i n e s began t o b l u r because t e s t i n g can be arranged a t such v a r i e d times i n a g i v e n program.
Even b e f o r e a lesson i s f i n a l i z e d , i t should have been i n f o r m a l l y " t e s t e d " through peer reviews and i n d i v i d u a l t r y -o u t s .
Group t r y o u t s and reviews g i v e t h e a n a l y s t an o p p o r t u n i t y t o p r e s e n t t h e lessons as a course and t e s t s t h e t r a i n i n g e f f e c t i v e n e s s o f t h e lessons.
I n o r d e r t o produce successful reviews and t e s t s , t h e t e s t p l a n should cover t h e requirements f o r s u b j e c t s i n v o l v e d i n t e s t i n g ; such as t h e number o f students and background o f students i n o r d e r t o o b t a i n a u s e f u l r e p r e s e n t a t i v e sample. The number o f e v a l u a t i o n p e r i o d s t o be h e l d and t h e proposed method o f d e a l i n g w i t h t h e d i s c r e p a n c i e s from these e v a l u a t i o n s must a l s o be considered and i n c l u d e d i n t h e t e s t plan.
S i m i l a r l y , w a i t i n g u n t i l Formative E v a l u a t i o n t o c o n s i d e r d e l i v e r y issues would g i v e l i t t l e room o r t i m e f o r discussion. T h i s i s t h e stage when t h e Implementation
Report should be o u t l i n e d . The a n a l y s t needs t o ensure t h e issues o f f u r n i t u r e , f a c i l i t i e s and d e l i v e r y format a r e considered w e l l ahead o f time.
I t i s easy t o g e t caught up i n t h e p r o d u c t i o n o f i n d i v i d u a l lessons and f o r g e t t h e i n s t r u c t i o n a l m a t e r i a l s must have f a c i l i t i e s
f o r p r e s e n t a t i o n . The Implementation Report should address these issues. Since a lesson, once f i n a l i z e d , cannot be produced f o r d e l i v e r y w i t h o u t p r e c i s e f o r m a t t i n g i n s t r u c t i o n s --documentation o f what t h e user needs i s e s s e n t i a l . D e l i v e r y d e t a i l s as simple as t h r e e -r i n g binders, h o l e s punched, and blank Since Thus, an a n a l y s t cannot pages f o r p r i n t i n g can become major c o n t e n t i o n p o i n t s i f n o t agreed upon e a r l y enough i n t h e program.
Well i n t o t h e program i t has a l r e a d y been e s t a b l i s h e d what t h e d e l i v e r a b l e s w i l l be, b u t n o t t h e i r format. Begin w i t h d e f i n i t i o n s
o f each d e l i v e r a b l e --understand what t h e items mean. Student Guide i s and what i t w i l l c o n t a i n , as w e l l as t h e packaging o f t h e f i n a l product. The Implementation Report should p o i n t o u t these a n t i c i p a t e d d e t a i l s o f formal d e l i v e r y format such as s l i d e / t a p e numbering, b l a n k pages between sections, requirements f o r cover sheets, and l o g o s t a n d a r d i z a t i o n . I f t h e r e i s a prime developer, i t i s i m p o r t a n t t o i d e n t i f y t h e need f o r them t o q u a l i t y c o n t r o l t h e i r
It should r e i t e r a t e who has r e s p o n s i b i l i t y f o r courseware maintenance and draw t h e l i n e s t o e s t a b l i s h which discrepancy r e p o r t s , t e s t i n g problems d e l i v e r y problems, and lesson r e v i s i o n s w i l l be f i x e d under which c o n t r a c t ; production, o r maintenance. e x i s t e n c e o f personnel t r a i n e d i n t h e i n t e r a c t i o n o f t h e system w i t h i t s e l f . i n t e r e s t i n g s i t u a t i o n can develop i n courseware. p r o c u r e r i s f a m i l i a r w i t h t h e computer system hardware being used. The i n s t r u c t i o n a l developers a r e f a m i l i a r w i t h t h e lessons t h e y w r i t e . off-the-she1 f language developed by some t h i r d p a r t y . system t o g e t h e r c o u l d belong t o any o f these p a r t i e s and, t h e r e f o r e , no one i s f a m i l i a r w i t h t h e whole system. B e f o r e p r o d u c t i o n i s t h e time t o i d e n t i f y t h i s s i t u a t i o n .
The b e s t lessons i n t h e w o r l d a r e useless i f t h e hardware w i l l n o t p l a y them o r t h e o p e r a t i n g system makes them i n a c c e s s i b l e . T r a i n i n g personnel t o handle t h e system i n t e g r a t i o n i s a l o n g l e a d t i m e item, b u t i t i s n o t d i f f i c u l t . The p i t f a l l i s i n how easy i t i s n o t t o r e a l i z e t h i s need e x i s t s . The o p e r a t i n g system t h a t t i e s t h e C.
Formative E v a l u a t i o n and Terminal Production A t t h i s p o i n t i n production, most o f t h e lessons w i l l be n e a r i n g completion. Graphics a r e b e i n g i n s e r t e d , t y p o g r a p h i c a l e r r o r s caught, and f i n a l q u a l i t y c o n t r o l changes a r e b e i n g made. A l l t h e SME's t e c h n i c a l comments have been r e s o l v e d and t h e lessons stamped w i t h c o n d i t i o n a l acceptance. The lessons w i l l a l r e a d y have gone through t h e peer r e v i e w process and examination by an independent c o n t r a c t o r q u a l i t y c o n t r o l department. I t i s now time f o r a p r e -d e l i v e r y t e s t i n g by s u b j e c t s w i t h q u a l i f i c a t i o n s s i m i l a r t o those o f t h e intended population. T h i s i n i t i a l t e s t i n g i s r e f e r r e d t o as Small Group T r y o u t s (SGTOs) and conducted o r monitored by t h e t r a i n i n g a n a l y s t --depending on t h e program. SGTOs, u s i n g a group o f s u b j e c t s s i m i l a r i n q u a l i f i c a t i o n s t o t h e students t h e system w i l l be t r a i n i n g , r u n though as much o f t h e developed courseware as possible. T h i s i s an o p p o r t u n i t y t o s i m u l a t e a t r u e t r a i n i n g c l a s s w i t h a small group o f students and a t t h e same t i m e c o l l e c t t h e students' i n p u t on t h e q u a l i t y o f t h e courseware.
Small group t r y o u t s i n v o l v e more than t e s t i n g b l o c k s o f courseware; they i n c l u d e much p l a n n i n g and p r e p a r a t i o n i n o r d e r t o achieve a successful t e s t .
I n i t i a l l y , t h e purchaser and t h e user must s e l e c t t h e d p p r o p r i a t e p o p u l a t i o n from which t o choose a sample o f students f o r t e s t i n g . Students w i t h v a r i o u s l e v e l s o f experience a r e u s u a l l y from t h e command which w i l l be r e c e i v i n g t h e developed courseware. Once t h e students are s e l e c t e d and t h e t e s t i s scheduled, p r e p a r a t i o n f o r t h e SGTO begins. S e l e c t i n g t h e courses t o t e s t i s probably j u s t as i m p o r t a n t as s e l e c t i n g t h e students. t h e v a r i o u s lessons, i t m i g h t be b e n e f i c i a l t o c o n s i d e r b l o c k s o f lessons which c o n c e n t r a t e on one s u b j e c t and, t h e r e f o r e , present a complete p i c t u r e on one t o p i c t o t h e student. T h i s w i l l g i v e t h e a n a l y s t t h e o p p o r t u n i t y t o see i f t h e group o f lessons were a c t u a l l y e f f e c t i v e i n t e a c h i n g t h e students.
To begin, one must be assured t h a t t h e f u r n i t u r e , hardware and software components a r e set-up a t t h e t e s t i n g s i t e and ready t o operate. T h i s seems obvious, however t e s t i n g courseware i s i n f e a s i b l e w i t h o u t o p e r a t i n g hardware and software. I n o r d e r t o measure t h e effectiveness o f t h e lessons and c o l l e c t s t u d e n t comments, q u e s t i o n n a i r e s are developed. These q u e s t i o n n a i r e s should cover such e r r o r s as comprehension o f t h e o b j e c t i v e s , i n s t r u c t i o n a l e f f e c t i v e n e s s , s t y l e o r p r e s e n t a t i o n o f t h e m a t e r i a l , and t h e human f a c t o r s o f how t h e l e s s o n was presented. Q u e s t i o n n a i r e s should be taken a f t e r each lesson i s taken. Another way t o c o l l e c t s t u d e n t comments i s t o assign s t u d e n t m o n i t o r s ( i n d i v i d u a l s p o s i t i o n e d behind t h e student) t o r e c o r d any comment t h e s t u d e n t may make on t h e courseware. I f m o n i t o r s a r e t o be used, schedule them accordingly.
A t t h e a c t u a l t r y o u t s , b e f o r e t e s t i n g begins, b r i e f t h e procedures t o be f o l l o w e d b y t h e personnel involved. Take time t o e x p l a i n t h e importance o f handouts, questionnaires, schedules and s y l l a b i .
Remember, t h e b e t t e r t h e students understand t h e i r r e s p o n s i b i l i t i e s , t h e more u s e f u l t h e comments.
I n f o r m students t h a t c o l l a b o r a t i o n on t h e comments i s n o t permitted. Once t e s t i n g begins, p r e s e n t t h e s t u d e n t w i t h t h e lesson p r e t e s t . P r e t e s t s a r e taken b e f o r e t h e lesson and l a t e r compared t o t h e l e s s o n p o s t t e s t . Thus, by comparing t h e scores o f these two t e s t s , t h e teaching e f f e c t i v e n e s s o f t h e lesson can be measured. Only conduct f o u r t o f i v e t e s t sessions p e r day t o p r e v e n t s t u d e n t burnout. Meanwhile, check t h e networking of t h e system and compile comments d u r i n g t e s t i n g . I n s t e a d o f randomly s e l e c t i n g F i n a l l y , t h e week a f t e r t r y o u t s should be t h e Courseware Review Board (CRB). reviews t h e t e s t data p r o v i d e d by t h e students and suggest changes t o t h e courseware by s u b m i t t i n g t e s t d i s c r e p a n c i e s (TDs) and a s s i g n i n g change p r i o r i t i e s t o those courseware changes. fed back i n t o t h e f i n a l p r o d u c t i o n subphase. Some lessons w i l l r e q u i r e o n l y minor changes and o t h e r s major r e w r i t e s . Thus, i t i s i m p o r t a n t t h a t t h e manager makes i t c l e a r t h a t p r o d u c t i o n i s n o t over u n t i l t h e lessons have been r e t e s t e d .
Though t h e p r i m a r y purpose o f t h i s stage i s i n i t i a l t e s t i n g o f t h e courseware, p r o d u c t i o n continues u n t i l a l l t h e SGTO t e s t d i s c r e p a n c i e s have been corrected. Meanwhile, s i n c e n o t a l l lessons are i n v o l v e d i n t h e f i r s t SGTO, p r o d u c t i o n on non-tested m a t e r i a l c o n t i n u e s and then t h e untested m a t e r i a l i s scheduled t o be looked a t d u r i n g t h e subsequent SGTO. So t h e c y c l e continues. Once p r o d u c t i o n i s w e l l underway, as many lessons as p o s s i b l e a r e evaluated i n predel i v e r y SGTOs. C o r r e c t i o n s a r e made t o t h e m a t e r i a l j u s t t e s t e d , new lessons a r e prepared f o r subsequent t e s t i n g , and SGTOs a r e conducted. simultaneously f o r as l o n g as t h e program's schedule and resources permit. I d e a l l y , every newly developed l e s s o n would be t e s t e d a t t h e i n d i v i d u a l and SGTO l e v e l . That i s n o t always f e a s i b l e . Formative e v a l u a t i o n runs c o n c u r r e n t l y w i t h f i n a l p r o d u c t i o n j u s t so i t i s p o s s i b l e t o e v a l u a t e t h e c a l i b e r o f lessons b e i n g produced w h i l e t h e r e i s time t o a l t e r them.
The CRB Test r e s u l t s a r e then summarized and A l l Once f o r m a t i v e e v a l u a t i o n and f i n a l p r o d u c t i o n begin, t h e developer begins t o l o o k ahead t o d e l i v e r y . The d e l i v e r y format s p e c i f i e d i n t h e Implementation Report should be upheld. Any l a s t minute p r a c t i c a l changes can be c o o r d i n a t e d through a l l p a r t i e s and documented. Since t h e g u i d e l i n e s f o r f i n a l d e l i v e r y , DD250, and implementation were agreed t o w e l l b e f o r e f o r m a t i v e e v a l u a t i o n , a l l t h a t remains i s t o ensure t h a t t h e g u i d e l i n e s a r e b e i n g executed. The t r a i n i n g a n a l y s t can f o r e s t a l l d e l i v e r y d i f f i c u l t i e s by sampling t h e p r o d u c t s t o be used i n SGTOs and e n s u r i n g they meet d e l i v e r y format s p e c i f i c a t i o n s .
By f o l l o w i n g these checkpoints and always t h i n k i n g ahead t o t h e n e x t stage o f t h e a c q u i s i t i o n schedule, a t r a i n i n g a n a l y s t should have l i t t l e d i f f i c u l t y s t a y i n g versed i n program progress. p r o d u c t i o n , t h e a n a l y s t i s involved. Without h i s / h e r suggested approval a t t h e m i l e s t o n e s o f 1 esson spec i f i ca t i o n , s t o r y b o a r d , c o n d i t i o n a l acceptance and f o r m a t i v e e v a l u a t i o n --program management c o u l d b r i n g progress t o a h a l t . It i s a l s o i m p o r t a n t t o r e i t e r a t e t h e t r a i n i n g a n a l y s t should g e t i n v o l v e d i n understanding t h e l e s s o n p r o d u c t i o n not by c r e a t i n g new work and data requirements t o t r a c k lessons progress b u t r a t h e r u s i n g e x i s t i n g developer i n t e r n a l A t e v e r y stage o f processes. T h i s i s n o t intended t o suggest problems w i l l n o t develop; b u t by c o n s t a n t l y s t a y i n g a b r e a s t o f p r o d u c t i o n developments i n each stage, t h e t r a i n i n g a n a l y s t w i l l d e f i n i t e l y have time t o see those p r o d u c t i o n problems coming and work t o f o r e s t a l l them. I V .
Summary and Conclusions:
There a r e many s p e c i f i c areas t h a t can be c o n t r o l l e d and managed w i t h i n t h e p r o d u c t i o n o f courseware. T h i s d i s c u s s i o n intended t o p r e s e n t t h e e x i s t e n c e o f p r e d i c t a b l e a n a l y s t f u n c t i o n s a t each stage o f production. By b e i n g i n v o l v e d w i t h lesson m o n i t o r i n g and t h i n k i n g ahead t o t h e requirements o f t h e n e x t phase, t h e t r a i n i n g a n a l y s t i s d o i n g more than l o o k i n g over t h e d e v e l o p e r ' s shoulders; he/she i s f u l f i l l i n g t h e b u y e r ' s r o l e o f o v e r a l l t r a i n i n g system p e r s p e c t i v e w i t h o u t o v e r -i n t e r f e r e n c e i n t h e d e v e l o p e r ' s work.
Guidance i n t h e A i r Force does e x i s t f o r thos,e people a c t u a l l y developing o r d e s i g n i n g courseware. These a c t i v i t i e s are meant t o superimpose themselves over t h e e x i s t i n g g u i d e l i n e s as an o u t l i n e f o r production. I t i s p o s s i b l e f o r t h e buyer t o work w i t h t h e developers i n such a way as n o t t o c r e a t e work f o r them, b u t r a t h e r t o p r o v i d e an o u t s i d e r ' s view o f t h e i r progress. a n a l y s t ' s r e s p o n s i b i l i t y t o l o o k ahead and ensure t h e program proceeds smoothly. T h i s paper was a l s o intended t o b r i n g courseware i n t o t h e mainstream o f t r a i n i n g system a c q u i s i t i o n by showing t h a t courseware i s n o t some unknown q u a n t i t y . w i t h b y t r a i n i n g system a n a l y s t s who do n o t have t o be courseware s p e c i a l i s t s . Courseware, l i k e any o t h e r component o f an a c q u i s i t i o n , has i t s own vocabulary and once a t r a i n i n g a n a l y s t has a grasp o f t h a t vocabulary, courseware should be j u s t one more p o r t i o n o f h i s manageri a1 j u r i sd i c t i on.
I f courseware i s t o be t r u l y i n t e g r a t e d w i t h t h e t o t a l t r a i n i n g system, guidance such as t h i s paper should be a v a i l a b l e t o t h e new t r a i n i n g a n a l y s t . Courseware p r o d u c t i o n does n o t belong i n t h e hands o f a few courseware s p e c i a l i s t s i s o l a t e d from t h e r e s t o f t h e t r a i n i n g system. considered j u s t one more component o f a system, then t h e A i r F o r c e ' s concept o f an i n t e g r a t e d t r a i n i n g system w i l l have taken one more step forward. Ahmed, Z.N (1988) . T r a i n i n g Systems A n a l y s t : The Chanqinq Role o f t h e Behavioral Psychologist. Proceedings o f t h e M i l i t a r y T e s t i n g Association. A r l i n g t o n , V i r g i n i a . A i r Force. s p e c i a l i z a t i o n i n t r a i n i n g system courseware.
It i s t h e t r a i n i n g
Her p r i m a r y r e s p o n s i b i l i t y has been as t r a i n i n g system a n a l y s t on t h e A i r Defense F-16 A i r c r e w T r a i n i n g System. Her p a r t -t i m e e f f o r t s i n v o l v e F-16 Maintenance T r a i n i n g and t h e Reconnaissance-Attack-Fighter T r a i n i n g System. L t Ahmed i s c u r r e n t l y p r e p a r i n g t o e n t e r t h e Graduate Space Operations program a t t h e A i r Force I n s t i t u t e o f Technology.
Engineer, A i r c r e w T r a i n i n g Systems D i v i s i o n , D i r e c t o r a t e o f Engineering, Wright-Patterson AFB OH. She h o l d s a B.S. i n Human Factors Engineering from Wright S t a t e U n i v e r s i t y . h e r a f o u n d a t i o n i n p r o d u c t i o n o f t r a i n i n g system courseware. Her p r i m a r y focus has been t h e A i r Defense F-16 A i r c r e w T r a i n i n g System. Her p r e v i o u s experience i n c l u d e s human f a c t o r s research.
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